Alteration of Trichostrongylus colubriformis egg permeability by Bacillus thuringiensis israelensis toxin.
A toxin from the bacterium Bacillus thuringiensis israelensis is lethal to nematode eggs. Exposure of eggs of the ruminant nematode Trichostrongylus colubriformis to the toxin significantly increased the eggs' permeability to radiolabeled phenylalanine within 2 hr. Calcium chloride inhibited the toxin-induced change in egg permeability. Iodine staining of eggs that were exposed to the microbial toxin revealed that egg permeability was altered within 5 min and was dependent on the dose of toxin. Addition of 34 mM sucrose, 17 mM sodium chloride, or 17 mM potassium chloride to the eggs' medium increased the toxin's lethality. Exopeptidase activity in eggs of T. colubriformis was reduced significantly after exposure to the B. t. israelensis toxin. Tetrodotoxin, tetraethylammonium chloride, ouabain, 4-acetamido-4'-isothiocyano-stilbene-2,2'disulfonic acid (SITS), 4,4'-diisothiocyano-2,2'disulfonic acid stilbene (DIDS), valinomycin, and sodium vanadate, which affect membrane transport, had no significant effect on the activity of B. t. israelensis toxin for eggs. Likewise, a series of nucleotides and their derivatives had no effect on the toxin's activity. Ovicidal activity of the microbial toxin was increased by 4-aminopyridine (4.4 X), but was decreased by furosemide (97 X), nigericin (263 X), or monensin (125 X). Microscopic measurement of T. colubriformis eggs after treatment with the microbial toxin revealed no significant size change.